It had not been his intention to touch on earache associated with acute nasal sinus inflammations, because in many of those cases there might be an additional infection of the Eustachian tube. His paper referred rather to cases in which earache was complained of in a normal ear and caused by some distal factors.
Thrombo-phlebitis of the Jugular Bulb.
By DAN MCKENZIE, M.D. IT has so happened that in most of my own fatal cases of otitic venous -thrombosis, the involvement of the jugular bulb has been responsible for the ending. Thus, four patients died from cavernous sinus thrombosis, and five from general septicaemia from bulb infection, one showing destruction of the internal jugular vein with a deep cervical abscess close under the skull. Moreover, the unfavourable influence of this variety or extension-when it is manifest, at all events-may be observed from the twenty years' statistical tables. of the Edinburgh Royal Infirmary Throat and Ear Department (Joutrnal of Laryngology and Otology, 1929, xliv, 105 ).
According to this record, in fifty-three cases of lateral sinus thrombosis (exclusive of other serious complications) there were thirty-four recoveries, approximately 63 per cent., whereas of ten cases of jugular bulb thrombosis, one recovered, or only 10 per cent.
The following numbers are taken from the records at the Central London Throat and Ear Hospital for the years 1924 to 1928. (I am indebted for the information to the In-patient Registrar, Mr. R. J. Cann.)
Total number of cases of lateral sinus thrombosis, thirty-two. Of these, nineteen recovered and thirteen died; that is, a recovery of roughly 60 per cent. In five the jugular bulb was involved. Of these, three died (one with cavernous sinus thrombosis). Clots were removed from the bulb in three, and two recovered.
Pathology.--We may divide the cases of jugular bulb thrombosis into two sets or varietios; the primary and the secondary.
We shall deal with the secondary first. In this type, the bulb becomes infected from the lateral sinus, that vessel being attacked in its mastoid segment, in the manner familiar, either (a) by continuity through infected mastoid veins; or (b) by contiguity from adjacent bone. In this variety, the implication of the bulb is due to the disease travelling thither from the original focus higher up.
In the primary form, when the disease originates in the bulb-a not uncommon event, probably-the infection is believed to travel direct from the tympanic cavity by way of minute venules through the bony floor of the cavity, and so it comes about that this form of thrombo-phlebitis may arise without any antecedent mastoiditis.
Wherever it occurs, the thrombosis shows a tendency to spread. Thus, when it is primary in the bulb, it may, reversing the order of progress met with in the secondary type, spread back into the lateral sinus. And, of course, whether primary or secondary, the infection tends to spread from the bulb down into the jugular vein, and forward, by way of the inferior petrosal sinus, into the cavernous sinus. In the old pre-operative days, the extent and ramifications of the thrombosis found post-mortem are astonishing to us, reading the records of those times. Diagnosis.-The diagnosis of bulb disease is often impossible before operation, but we may infer its existence when signs of cavernous sinus or jugular vein thr ftbosis are present. Apart from such obvious indications as these, the appearance of enlarged lymphatic glands high up under the sterno-mastoid, early in the course of the illness, will naturally arouse suspicions of bulb infection. In most cases, however, the diagnosis is first made when the lateral sinus is opened *on account of suspected thrombosis. When, for example, symptoms suggesting thrombo-phlebitis lead us to open the lateral sinus and that vessel is found to be healthy, the alternative of bulb thrombosis should be remembered. But in such JULY-OTOL.2 * 7£ cases, to distinguish between an infection located in the bulb as well as in the tympanum, and a septicaemia from an infection limited to the tympanum, may be difficult or impossible unless the neck is opened and the condition of the jugular vein investigated in the manner about to be described.
Fortunately, we have allsexperienced cases in which, after a few days of swinging temperature, the opening of an apparently healthy lateral sinus is followed by disappearance of the clinical phenomena of septic infection. That being so, we are not likely to operate on the jugular vein at our first intervention. At the sam& time, I ought to add that if, after opening the lateral sinus for diagnostic purposes and blocking it above to cut off the flow from the torcular, we find that bleeding from the direction of the bulb does not occur, then the diagnosis of a bulb thrombosis is fairly certain, and the neck operation is advisable.
Again, as a. series of cases in children-is bulb thrombosis commoner in children than in adults ?-reported by McKernon' show -very clearly, if the lateral sinus, when opened, reveal scoagulum which becomes more and more disintegrated as we pass in towards the bulb, that may be taken as an indication that the bulb thrombosis has been primary.
Finally, the diagnosis becomes undoubted when, after clearance of an infected lateral sinus, and ligature of the jugular vein, the characteristic symptoms of septic venous thrombo-phlebitis continue unchanged.
We must observe, however, that the surgeon should not be too hasty in despairing of his simple lateral sinus operation. Even in those cases destined to recover without further interference, the temperature will continue to oscillate for a few days before settling down. Moreover, except in highly virulent infections, otitic thrombo-phlebitis has a natural duration of several weeks, a period that affords ample time for due deliberation.
The treatment of jugular bulb thrombosis, as such, has not perhaps attracted as much attention as its importance merits. To begin with, it would seem to be advisable that when thrombosis is suspected, whether the disease be primary orsecondary, an effort should be made to drain the bulb. True, we may say that we do so already, when we slit the lateral sinus and clear out its interior as far in towards the bulb as we can reach, leaving it open after operation. Some drainage of the bulb into the mastoid wound would then undoubtedly take place. And, as a matter of fact, in the subsequent course of the case, a well-marked track forms in the line of the sinus groove, leading down through the granulations to theneighbourhood of the bulb.
Drainage by this route must, however, be rather a makeshift, the channel is so tortuous and obstructed. This being so, it should be combined with drainage from fig. 1) , the floor of which may be elevated, in these circumstances, as high as the oval window. The danger of a dehiscence in the bone of the floor is well known, and I have heard of fatal thrombosis following a wound of the jugular bulb in performing paracentesis. In these circumstances, also, the bulb comes to lie directly under the saccus endolymphaticus, which otberwise is to be found 2 or 3 mm. above and lateral to it.
1 Hugh E. Jones, .Tourn. of Laryng., Rhin. and OtoZ., 1015, xxx, 1905. Relative to the facial nerve, as it emerges from the stylo-mastoid foramen, there is also some variation. In so far as danger to the nerve is concerned in operations on the bulb, I have found that the nerve came within the field of operation in nine out of forty-three specimens. That is not a high proportion (about one in five) and in others the nerve would escape anything but accidental injury.
One of the most interesting and, from our point of view, important details in the anatomy of the bulb is the manner in which the lateral sinus enters it. Roughly speaking, the bulb forms a sphere passing into the vein below. Tho sinus enters its posterior wall obliquely, and the entrance is guarded, so to speak, by a crescentic lip or crest of bone which raises the threshold several millimetres above the level of the floor of the horizontal part of the sinus. The crest does not lie horizontally, but slopes upward and forward. This is the process of bone against which a straight probe knocks when inserted from the mastoid wound ( fig. 2 ), but Stacke's guard can be insinuated over it. The dura', attached to the margins of the sinus groove, roofs over the open part of the foramen, and is attached firmly to the bone of the petrous and the jugular process of the occipital around it.
Operations on the JTugular Bulb.-As we have seen, it is impossible to pass a curette into the bulb from the mastoid wound because of the crest of bone in the edge of the entrance. The sinus floor itself rises perceptibly in many specimens as it approaches the bulb. But it is frequently possible to remove this crest by the gouge, under the guidance of Stacke's guard, and so to obtain a partial entrance which may obviate the necessity of a complete operative exposure of the bulb ( fig. 2 ). The removal of the crest, however, is not always easy, as the edge may be thick and rounded. If the fragment of bone is driven into the bulb and lost, it may be recovered from below or by syringing. Failing which, the complete operation will be imperative. Further, in the removal of the crest, care must be taken to keep the gouge in contact with the sinus floor so as to avoid wounding the dural covering of the bulb. Exposure of the Jugular Bulb and Vein.-There are three methods suggested, or practised, the earliest being that of Grunert; that which I have employed has the advantage of being simple, but none of them can be called easy. In children, perhaps, when the bone of the base of the skull is still soft and not very thick, the difficulties are not serious, in spite of the lack of working room. But in adults the operation is long and hard. Method.--The mastoid and neck wounds are united by an incision which should run rather posteriorly so as to avoid the facial nerve in tha dissection of the soft parts. The posterior half, or the whole, of the mastoid process is removed, a step that leads to the detachment of the sterno-mastoid and digastric muscles from the skull, and the ligature of the occipital vessels. ,difficult. The operator now turns to the mastoid opening, and with gouge and cutting forceps removes, bit by bit, the bone of the base of the skull that forms the floor of the horizontal limb of the lateral sinus. Getting gradually deeper, he comes at last upon the crest or lip mentioned above, and removes it under guidance of Stacke's guard or Grant's probe. This part of the operation is irksome. A little more clearance of bone and connective tissue lays bare enough of the wall of the bulb to permit of its being incised. The final step consists in slitting up the whole length of the jugular vein, the bulb, and the so far unopened lateral sinus, so as to form a continuous gutter, after which all-remaining clot and debris is cleared out with the curette.
The operation is not particularly dangerous; the chief risk comes from the patient's general weakness. The operation should not, therefore, be too long delayed. The subsequent scar, it must be admitted, is not beautiful.
BY the above term I mean that special type of mastoiditis in which the results of disease of the zygomatic cells are principally in evidence. From a clinical standpoint I always classify the mastoid cells into four groups, i.e., tegmen, sigmoid, tip, and superficial. The zygomatic cells are included in the tegmen group, and it is entirely a question of anatomical arrangement which of these separate groups are chiefly involved in any one patient.
I have chosen this subject because the cases are comparatively rare and very difficult to diagnose in the early stages, owing to the fact that the observable features are in front of-rather than behind-the ear.
The cells in question are situated just above, and a little in front of, the mastoid antrum in the projecting root of the zygomatic process. They are often overlooked in the performance of the ordinary mastoid operation, and are a frequent cause of the non-cessation of suppuration. I can perhaps best explain the condition by referring to the usual types (1) in children and (2) in adults.
(1) Severe earache, genera-lly followed sooner or later by discharge. In a few days a gradually increasing swelling appears, above and in front of the ear, going on to a large pre-auricular mass. In examination the appearance is one of parotitis,
